Purpose: To evaluate heart failure knowledge and adherence to self-care behaviors, and to identify factors affecting adherence to self-care behaviors among Korean patients with heart failure. Methods: Correlational research using the European Heart Failure Self-care Behavior Scale, the Duke Activity Status Index, the Dutch Heart Failure Knowledge Scale, the New York Heart Association Functional Classification, and the Medical Outcomes Study Social Support Survey was conducted. A total of 280 outpatients with heart failure responded to the five questionnaires. Results: The mean scores for self-care adherence and heart failure knowledge were 31.98 ± 6.81 and 8.78 ± 2.53, respectively, indicating lower adherence and knowledge than those previously reported. Subjects with lower functional status, more social supports, and greater knowledge of heart failure are more likely to adhere to prescribed regimens. Conclusion: Nurses should focus on patient education and support to improve their adherence to self-care behaviors. This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION
Due to changes in lifestyle, the prevalence and mortality rate of cardiovascular disease has reached a high rate in Korea. Although the survival rate of ischemic heart disease is high, if patients cannot effectively control or manage their disease, they suffer from heart failure; thus, the prevalence and mortality rate of heart failure has increased [1] . In addition, heart failure is closely related to age, and Korea is becoming an aging society; therefore, the prevalence of heart failure is thought to be increasing rapidly, especially among persons aged 75 years and older. However, there is no accurate information on the prevalence, health care costs, and admission or readmission rates due to heart failure in Korea [2] .
Heart failure can cause physical, emotional, and functional impairment and result in a low quality of life and a substantial medical burden on the patient and his or her family members [3] . In previous studies, the adherence of patients with heart failure to self-care prevented the aggravation of symptoms and influenced whether they were admitted or readmitted to a hospital [4, 5] . Another study reported that participation in heart failure self-care programs reduced hospitalization durations [6] . Therefore, heart failure self-care is considered vital [6] [7] [8] , but it is not fully understood yet.
Self-care is an active and cognitive process in which persons engage in maintaining their health or managing their disease and illness [9] . Therefore, the self-care be-
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Ok, Jong Sun 1 · Choi, Heejung haviors consist of maintenance and management categories. Self-care maintenance involves compliance with positive health practices, including a proper diet, exercise, and taking medications as prescribed. Self-care management includes recognizing subtle changes in health status, evaluating the importance of signs and symptoms, taking actions to treat those changes, and monitoring the effectiveness of those actions. Self-care for patients with heart failure includes taking medication, adhering to prescribed dietary and exercise regimens (maintenance), monitoring heart failure symptoms, and dealing with symptoms effectively (management) [10] . Although, adherence to self-care can make the condition of patients with heart failure more stable and prevent aggravation, self-care does not seem easy to adhere to, especially for the elderly. Nurses are able to help patients with heart failure, and their families, with health education and social support systems [7] . Furthermore, education and support to enhance adherence should be based on information on influencing factors on adherence. However, there have only been a few studies conducted on the adherence to self-care behaviors in Korean patients with heart failure.
Previous studies conducted in other countries have reported varying factors such as demographic variables (e.g., gender [11] , age [11] , and education level [10] ); physical or disease-related variables (e.g., symptom severity [10, 11] , comorbidity [11] , and functional status [12] ); and cognitive, emotional., and social variables (e.g., heart failure knowledge [13] , sense of control [12] , social support [14, 15] , and depressive symptoms [15, 16] ) affected compliance in patients with heart failure. However, the results have showed inconsistency and the need for repetitive studies.
The purpose of this study was to identify factors affecting adherence to self-care behaviors of Korean patients with heart failure. Among various factors affecting adherence identified in previous studies, this study includes some demographic factors; symptom severity, and functional status as disease and physical factors; heart failure knowledge as a cognitive factor; and social support as a social factor. Demographic and physical factors affecting adherence could show a high risk of noncompliance, and cognitive and social factors could provide a focus for nursing interventions. Furthermore, the results would improve the quality of life of patients with heart failure and their family members and could contribute to reducing the health care costs of these patients, as well.
METHODS

Study Design
This study employed a correlational design to identify influencing factors on adherence to self-care behaviors among Korean heart failure outpatients.
Study Sample and Setting
Participants were patients with heart failure who visited the outpatient cardiology clinics of three tertiary hospitals in a metropolitan area. The sample size was calculated using G*Power 3.1 program [17] for a multiple regression analysis based on the nine independent variables, ⍺= .05, .80 of power, and medium effect size (f 2 =0.15); at least 114 samples were needed. However, due to the lack of study results regarding factors influencing adherence to self-care behaviors among Korean patients with heart failure, the effect size should be considered smaller than medium.
Inclusion criteria included 1) outpatients aged 18 years and older with a primary diagnosis of heart failure, 2) no diagnosis of psychiatric or cognitive problems, and 3) New York Heart Association Functional classification (NYHA Fc) I to III. Patients with NYHA Fc IV were excluded in this study because most got admitted into hospitals. Through consecutive sampling, 315 outpatients met the eligibility criteria over a three-month period. Among them, 300 were recruited and participated in this survey and 20 patients were excluded from the analysis due to missing data.
Ethical Considerations
The Institutional Review Board granted approval prior to initiation of the study (KUH 1010249). In addition, interviewers explained the purpose of this study, anonymity policy, and right to withdrawal to each participant and obtained written informed consent from all involved.
Measurements
Patients were requested to fill out a self-administered questionnaire. However, patients who had visual disturbances, fatigue, or general weakness completed the survey questionnaire with the help of an interviewer. It took 15 to 20 minutes to complete this questionnaire.
1) Adherence to heart failure self-care
The European Heart Failure Self-care Behavior Scale (EHFScBS) [18] was used. This is a 12-item, 5-point Likerttype scale with a score ranging from 12~60; a higher score indicates poorer adherence to self-care. This instrument can discriminate good adherence and bad adherence in each item. It contains self-care maintenance (weighing the body, limiting fluid intake, resting, eating a low salt diet, taking medicines, receiving a flu shot, and exercising) and self-care management (contacting health care providers when they experience symptom aggravation, such as dyspnea, edema, weight gain, and fatigue). Researchers translated the original English version of this questionnaire into Korean and then it was reverse translated by a native speaker. The equivalence of these two English versions was identified by the researcher who developed this measurement. Cronbach's ⍺ was .81 when this scale was developed [18] and .66 in this study.
2) Heart failure knowledge The Dutch Heart Failure Knowledge Scale was used to assess heart failure knowledge [19] . The knowledge scale consists of 15 multiple-choice items, including heart failure in general (four items), heart failure treatment (six items on diet, fluid restriction, and activity), and symptoms and symptom recognition (five items). The score ranges from 0~15. Each item has three options, with one of the options being the correct answer. A higher score indicates better knowledge of heart failure. Researchers also translated the English version of this questionnaire into Korean and then a panel of 10 experienced cardiology nurses and two cardiologists assessed the face validity of the translated Korean scale.
3) Social support
The Medical Outcomes Study (MOS) Social Support Survey [20, 21] was used to assess social support. This is a 20-item, 5-point Likert-type scale with a total score ranging from 0~100, and a higher score indicating better social support. The Korean version was used in this study. The Cronbach's was .97 in another study [21] and .94 ⍺ in this study.
4) Symptom severity
The New York Heart Association Functional classification (NYHA Fc) [22] was used for assessment of symptom severity. The NYHA classification, introduced in 1928 and updated in 1994, could measure heart failure symptoms by medical staff by analyzing dyspnea, angina, and physical activity limitations. According to the characteristics of each group, symptom severity worsens from class I to class IV. The information about NYHA Fc was collected from patients' medical records in the current study.
5) Functional status
The Duke Activity Status Index (DASI) [23] was used to assess functional status. This has been commonly used to measure heart failure patients' physical functioning [12, 23] . It is a 12-item scale assessing the abilities to perform specific daily activities, such as dressing, showering, walking, doing household tasks (e.g., washing up, vacuuming), exercising (e.g., swimming, skiing, and tennis). Each item is weighted based on the known metabolic range of an activity in metabolic equivalent units (METs). The possible range of this measure is from 05 8.2, with a higher score indicating better functional status. Researchers translated the original English version of this questionnaire into Korean and two cardiologists confirmed the face validity. In a previous study [23] , the Cronbach's was .82; it was .85 in this study. ⍺
Data Analysis
The sample size of 280 in this regression analysis with 9 independent variables showed an effect size of 0.06 (small and medium effect sizes are 0.02 and 0.15, respectively). SPSS/WIN 17.0 program was used, and detailed statistical analysis consisted of the following: 1) descriptive data analyses, such as means, standard deviations, and percentages were used to describe the demographic characteristics of the participants, adherence to self-care behaviors, and knowledge on heart failure; 2) an ANOVA was used to identify the differences in adherence according to demographic and disease related characteristics; and 3) multiple regression analysis was performed to identify factors affecting adherence to self-care behaviors.
RESULTS
Characteristics of Participants
Characteristics of the participants are shown in Table  1 . The mean age of the participants was 59.5±13.83 years; of note was the fact that 27.1% and 26.1 % were in their 50s and 60s, respectively. Sixty-five percent were men, most patients were married (73.6%), and most had completed high school or more formal education (71.4 %). Roughly half of the participants had retired (55.7%). The mean number with comorbidities was 1.82±1.55, and the type of comorbidity varied. Regarding symptom severity, 50.7% of patients were classified NYHA Fc I and 39.6% were classified NYHA Fc II.
Adherence to Self-care Behaviors and Knowledge about Heart Failure
The total mean score of adherence to self-care behaviors was 31.98±6.81. Adherence to each self-care behavior is shown in Table 2 . To identify which self-care behavior has good or bad adherence, good adherence was defined operationally as a score of 1 or 2 (often or always), and poor adherence as a score of 3, 4, or 5 (sometimes, not often, or not at all) [24] . Self-care behaviors reported as having poor adherence included dealing with fatigue (80.7%), weight gain (78.5%), leg edema (63.2%), and daily weight measurement (70.7%). Whereas, self-care behaviors classified as good adherence included taking prescribed medication (97.5%), resting during dyspnea (63.9%), limiting fluid intake (50.3%), and receiving the flu shot (50.0%).
The mean score for heart failure-related knowledge of the participants was 8.78±2.53. Percentages of the correct answer are shown in Table 3 . Patients showed a particularly low rate (below 50%) of correct answers on six items including: the cause of worsening heart failure (30.3%), leg edema (35.7%), frequency of weighing (34.6 %), the reason for weighing regularly (45.0%), low salt diet (37.1%), and the acceptable amount of fluid intake (49.6%). The highest correct rate was 90% on the question about medications and 88.9% on the question about exercising at home.
Adherence to Self-care Behaviors with Characteristics of Patients
The mean differences of adherence to self-care behaviors according to demographic and disease characteristics are shown in Table 4 . Women had lower scores for adherence to self-care behavior than men (t=7.93, p= .005). Patients aged 40~64 years showed higher scores of adherence than patients aged 65 years and older (F= 5.59, p =.004). Unemployed patients (t=6.71, p=.010), and bereaved spouses (F=6.71, p<.001) also showed lower scores of adherence to self-care behaviors. In addition, NYHA Fc III patients, representing higher symptom severity, had lower scores for adherence to self-care behaviors (F=3.06, p =.048). The lower score indicates better adherence, thus, the results show that female patients, aged 65 years and older, who are bereaved and unemployed, with higher symptom severity, had better adherence to self-care behaviors.
Factors Affecting Adherence to Self-care Behaviors
Functional status, NYHA Fc, heart failure knowledge, social support, and demographic characteristics, including sex, age, marital status, and employment were analyzed as independent variables. Demographic variables were specifically selected according to the results of the ANOVA indicating participants' characteristics that were significantly associated with self-care behavior (p <.05). The means and standard deviations of functional status, heart failure knowledge, and social support were 36.26 Table 5 . In this model, each variable was independent as the Durbin Watson statistic was 1.83 for residual analysis and there was no problem of multicolinearity, as the variance inflation factor (VIF) 10. ≤ The model explained 15.9% of adherence to self-care behavior and was statistically significant (F=5.09, p < .001). Significant independent variables were heart failure knowledge (β=-.17, p=.006), social support (β=-.23, p <.001), functional status (β=.19, p =.036), marital status (β=.14, p=.020), and age (β=-.16, p =.031). Those indicate that married patients showed lower adherence, whereas, those with worse functional status, better heart failure knowledge, better social support, and older were more likely to adhere to self-care behaviors.
DISCUSSION
The mean score of adherence to self-care behaviors for heart failure in this study was similar to the results of a Japanese study [24] , but higher than the scores of European studies [18, 25] , indicating lower adherence than European patients. In particular, there was lower adherence to self-care management behaviors shown after feeling fatigue, weight gain, and edema than in other studies [18, 24] . Among the self-care maintenance behaviors, weighing daily was the behavior with the least compliance.
This low adherence might reflect a lack of knowledge on heart failure pathophysiology or no recognition of signs and symptoms of worsening disease [9] . This result might be associated with a low rate of correct answers on the items on symptoms of worsening heart failure, The total score M±SD 31.98±6.81
BA=bad adherence: participant's response of (not at all not often sometimes); GA=good adherence: participant's response of ＋ ＋ (often always). ＋ .7) 12. Which of the following statements is correct regarding the physical exercise for a heart failure patient at home? 249 (88.9)
13. Why should a heart failure patient take diuretics? 162 (57.9)
14. Which of the following statements is correct regarding the relationship between heart failure and weight increase? 164 (58 .6) 15. What is the best when feeling thirsty? 212 (75.7)
PCA=percentage of correct answer. =10.31, p=.001). These low levels of knowledge and adherence indicated the areas to focus on in education.
One of the self-care maintenance behaviors showing good adherence was flu shots, which was similar to the adherence of European patients with heart failure [18] . However, participants with this answer did not know much about flu as a risk factor for worsening heart failure. Therefore, the relatively high adherence rate might be due to the unique health insurance system and easy accessibility of hospitals in Korea. In other words, health centers were offering free influenza vaccinations for people aged 65 years and older in Korea, therefore, most of the elderly received a flu shot without knowledge of the importance of influenza vaccinations for patients with heart failure.
The score on knowledge about heart failure in these participants was lower than that in Western patients with heart failure [19, 26] . Considering that the participants are outpatients of tertiary health care center cardiology clinics in a metropolitan area that offer frequent education about self-care, a more systematic and specific plan considering participants' health literacy is needed in order to achieve educational goals and to consider the education effective [13] . Evaluation of adherence using an objective method following educational interventions is also needed. However, these results should be interpreted with caution because this study was not a population-based study using a probabilistic sampling method and thus, it may not have been representative of the Korean population.
Earlier studies showed that female [27] , older [11, 24, 27] , unemployed [27] , and functionally less able [10] patients with heart failure adhere to self-care behaviors more. This study also showed older and functionally less able patients were more adhere to self-care behaviors. However, bereaved spouses had better adherence to self-care behaviors in this study; that may be because they were mostly elderly (F=48.77, p<.001) and female (x 2 =45.43, p<.001).
Among demographic variables, adherence to self-care was not statistically different according to education level, which was inconsistent with the findings reported in earlier studies [10, 28] . Thus, specific knowledge on heart failure was more important than the level of education. And another study [29] have identified that advancements in adherence to self-care behaviors can be made with nursing interventions, regardless of the education level of the patient.
Multiple regression analysis showed patients with heart failure who had better social support [14] and more heart failure knowledge [13, 29] , as well as lower functional status [12] had higher adherence to self-care behavior. These results supported those reported in previous studies. Social support may facilitate adherence to selfcare through cognitive and affective mechanisms such as self-efficacy of control over heart failure [15] . However, symptom severity using the NYHA Fc was not a significant predictor of adherence to self-care behaviors. The possible causes might be that the NYHA Fc is based partly on the limitation of physical activity, which conceptually overlaps with functional status, and perceived functional status might have a greater effect on adherence to self-care than symptom severity as evaluated by medical staff. This study had several limitations. First, there may have been selection bias. Adherence to self-care behaviors and heart failure knowledge might vary under different health center systems. Since the accessible population was restricted to university hospitals in a city, this point must be taken into consideration when interpreting the results. The samples in this study were also predominantly patients with NYHA functional class I or II. Therefore, it makes difficult to draw inferences from this study sample to all heart failure patients. Even though most patients with NYHA functional class IV and many with class III were hospitalized mainly due to dyspnea in reality, self-care behaviors are still important for outpatients with NYHA functional class III. Therefore, a study including more participants with NYHA functional class III may be needed.
Second, this regression model explained only 15.9% of the variance in adherence to self-care behaviors. This meant that 84.1% of the variance in adherence to selfcare behavior remains unexplained by this model and non-selected various predictors could affect adherence to self-care behaviors. As a result, other variables need to be studied in order to develop more effective nursing interventions, which could improve an understanding of adherence to self-care behaviors and thus promote better adherence.
CONCLUSIONS
The results of this study provided general information about heart failure knowledge and adherence to self-care behaviors among Korean outpatients with heart failure. In addition, this study was significant in that it may serve to help identify high risk groups of patients who are noncompliant with self-care and guide possible nursing interventions to increase adherence such as social supports and patient education programs.
